Histone deacetylases: structural determinants of inhibitor selectivity.
Histone deacetylases (HDACs) are epigenetic targets with an important role in cancer, neurodegeneration, inflammation, and metabolic disorders. Although clinically effective HDAC inhibitors have been developed, the design of inhibitors with the desired isoform(s) selectivity remains a challenge. Selective inhibitors could help clarify the function of each isoform, and provide therapeutic agents having potentially fewer adverse effects. Crystal structures of several HDACs have been reported, enabling structure-based drug design and providing important information to understand enzyme function. Here, we provide a comprehensive review of the structural information available on HDACs, discussing both conserved and isoform-specific structural and mechanistic features. We focus on distinctive aspects that help rationalize inhibitor selectivity, and provide structure-based recommendations for achieving the desired selectivity.